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Acetate tow, the major cigarette filter material in use today, has gained worldwide 
acceptance by significantly reducing the "tar" (particulate matter) and nicotine 
delivery of smoke without adversely affecting smoker satisfaction. In addition to its 
filtration properties, acetate tow is clean, nontoxic, odorless, and tasteless. It can 
be easily and economically converted into filters with precisely controlled physical 
and filtration properties. Because acetate tow is continuous, it can be drawn 
directly from the bale and processed into filters in a single continuous, high-speed 
operation. 

Celanese Fibers Marketing Company and five worldwide affiliates or subsidiaries 
of Celanese Corporation (USA) are leading suppliers of acetate tow custom 
designed to meet the exacting functional requirements of cigarette manufacturers 
around the world. Let us introduce you to our facilities, our marketing and 
technical organizations, and the filter tow products and processes developed to 
assist you in producing filters that satisfy the specialized demands of your cigarette 
products. 


®1979 by Celanese Corporation (USA). All rights reserved. 
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INTERNATIONAL SCOPE OF OPERATIONS 


Celanese Corporation (USA), among the world's largest producers of man-made 
fibers, is also engaged in the production of chemicals, plastics, and specialties. The 
corporation and its affiliates operate over 70 plants around the world. 

The rapid growth of Celanese is based largely on the technological and 
manufacturing expansion in its fiber business, reflecting modern man's 
dependence on billions of pounds of versatile man-made fibers. 

Founded on the pioneering research of Drs. Henry and Camille Dreyfus, Celanese 
as a manufacturing concern began its operations in Cumberland, Maryland, in 
1924. Beginning with the first acetate plant built in the U.S., Celanese soon became 
established as a strong contributor of cellulose-based fiber products. This 
leadership continues today, furthered by the corporation's market-oriented 
manufacturing and technical organization, which, in spite of vast diversification, 
insures a steady flow of quality products tailored to our customers' present and 
future needs. 
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ENTRY INTO CIGARETTE TOW MARKET 


The acetate filter tip emerged in the 1950's. Smokers rapidly accepted the clean 
fiber tip, which today has become the standard. Manufacturers found that they 
reaped the double benefits of greater consumer satisfaction and cost savings 
accrued from the reduced amount of tobacco in each cigarette. 

Currently, about two-thirds of the world's cigarette production is filter-tipped, with 
many countries' output approaching 100%. The most significant growth in cigarette 
filters has been in tips manufactured from acetate fiber. From a marketing 
standpoint, acetate filters offer the advantages of improved taste, firmness, and 
appearance. From a manufacturing standpoint, acetate tow is easily and 
economically worked to produce filters with a wide range of filtration 
characteristics—filters that are suitable for processing on the most modern 
high-speed tipping machinery. . 

Celanese entered the cigarette-filter market as a supplier of acetate tow in the 
mid-1950's. Investigation of existing processing equipment soon revealed the need 
for a more economical, more reliable method of making filters from tow. 

Celanese launched an intensive development program which produced the 
Celanese Threaded-Roll Tow-Opening System, now licensed to major cigarette 
manufacturers in over 70 countries throughout the world. 

Celanese also produces and markets a full line of plasticizers, trademarked 
Fiberset®, used in filter-rod manufacturing operations. The complement of 
plasticizers added to the product line in 1978 is described in bulletin WSP5.60. 
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Lanaken, Belgium, plant of Amcel Europe S.A. 
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MANUFACTURING AND RESEARCH 


Celanese Fibers Company is a leading producer of acetate fibers. With 
headquarters in Charlotte, North Carolina, the company operates three acetate 
fiber plants in the U.S. The Celco plant located in Narrows, Virginia, produces 
acetate tow, the fiber product used in most cigarette filters. This facility is the 
world's largest producer of cellulose acetate flake, the intermediate raw material 
for acetate fibers. Another plant in Rock Hill, South Carolina, also produces 
cellulose acetate flake and is fully equipped to produce acetate tow. 

Celanese and its subsidiaries' and affiliates' plants in Edmonton, Alberta, Canada; 
Lanaken, Belgium; Ocotlan, Mexico; Cali, Colombia; and Valencia, Venezuela, 
are major suppliers of acetate filter tow. Filters of Celanese acetate are found in 
cigarettes around the globe. 

Exploratory research in filtration is conducted by the R&D laboratories of Celanese 
Fibers Company at the Fibers Technical Center in Charlotte. Basic studies include 
physical, chemical, and biological phenomena involved in the mechanisms of 
filtration and the selective removal of smoke components. Manufacturing 
operations are supported by laboratory and pilot-plant R&D fiber-production units 
and product-evaluation facilities. 
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THE TOTAL MARKETING CONCEPT 


Celanese Fibers Marketing Company is the marketing arm of the Celanese Fibers 
Group, handling sales of fibers produced by Celanese Fibers Company. The 
company is geared to the "total marketing" concept, with sales, technical service, 
and product development staffs functioning as an integral team. 

Charlotte, North Carolina, is headquarters for World Smoking Products, the filter 
products sales force for both U.S. domestic and worldwide export. Sales 
organizations are also maintained in Brussels, Belgium, covering the Amcel Europe 
territory, and in Canada, Mexico, Colombia, and Venezuela. Sales personnel are 
technically trained and experienced in cigarette filtration technology to provide 
maximum assistance to filter manufacturers. 

The sales staffs in each of the above locations are supported by a technical 
organization that generates the technology required to use Celanese fibers 
effectively. One unit, the Marketing Technical Department (MTD), located at the 
Fibers Technical Center in Charlotte, is devoted entirely to product/process 
development and technical service in the area of cigarette filter tow. This 
organization continually develops and monitors new concepts in filter tows, 
processing systems, auxiliary equipment, filter design, testing equipment and 
methods, and other advances that help keep customers abreast of industry trends. 

Technical service is provided directly to customers in all parts of the world. This 
service takes many forms—from equipment installation through performance 
testing of the filters. 

Marketing and technical personnel are together committed to a continuing 
program designed to provide customers with a flow of up-to-date information 
through comprehensive technical presentations and technical literature, as well as 
through personal contact. 
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IN CONCLUSION 


This introduction is intended as a capsule view of Celanese's involvement in the 
cigaratte industry as a supplier of filter materials: our products, organization, 
services, and locations. 


Prospective licensees of the Celanese Threaded-Roll Tow-Opening System may 
contact either of the offices listed below. World Smoking Products can supply 
current economic data for your area. Equipment, labor, materials, and space 
requirements are described in WSP2. Celanese can provide complete technical 
assistance for the installation and start-up of the rodmaking operation. Training of 
personnel for rodmaking and quality control is also provided during the start-up 
phase. Highly skilled engineers are available to provide guidance in the design of 
acetate filters with the best balance of properties for your cigarette products. This 
overall technical support and coordination of efforts is what we call "total 
marketing." 


CELANESE FIBERS MARKETING COMPANY 
or 

AMCELCO., INC. 

P.O.Box 32414 
Charlotte, NC 28232 
U.S.A. 

Telephone (704) 554-2776 

Cable: AMCEL FLTS, Charlotte, (North Carolina) 

Telex: 575141 


AMCEL EUROPE S.A. 

251 Avenue Louise 
B-1050 Brussels 
Belgium 

Telephone: 02/649.80.20 
Cable: AMCEL BRUSSELS 
Telex: 22.126 


Edition 2. Issued November 1979. 

To the best of our knowledge, the information contained herein is accurate. 
However, neither Celanese Corporation (USA), its subsidiaries, nor its affiliates can 
accept liability of any kind for the accuracy or completeness thereof. Final 
determination of the suitability of any information or material for the use 
contemplated, or its manner of use, and whether the suggested use infringes any 
patents is the sole responsibility of the user. 
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TECHNICAL SERVICE CAPABILITIES 


• INSTALLATION ASSISTANCE 

• PERSONNEL RODMAKING TRAINING 

• RODMAKING START - UP ASSISTANCE 

• REGULAR CUSTOMER VISITS 

• TOW ITEM SELECTION AND ECONOMICS 

• NEW FILTER DEVELOPMENT 

• NEW TEST AND AUXILIARY EQUIPMENT DEVELOPMENT 
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SOME TOW PRODUCERS: 


• Have factories in only one or two other 
countries. 

• Offer a less extensive product line. 

• Do not conduct as much research in the field of 
filtertechnology. 

• Do not provide as much new product 
development support. 

• Do not offer the rod manufacturer as much 
technical service as Celanese. 

• Do not produce their own acetate flake. 
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CELANESEOFFERS: 

• Seven tow factories in six countries. 

• Over 100 different tow items to choose from. 

• Extensive research into new products and 
processes. 

• Highly skilled technical service team. 

• Extensive new product development support. 
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PAST INVOLVEMENT 


• Leading Supplier of Acetate Tow 

• Seven Tow Factories in Six Countries 

• Extensive Research into New Products and Processes 

• Extensive New Product Development Support 
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PAST INVOLVEMENT - (Continued) 

• Threaded Roll Opening Process 

• Amcel Digital Pressure Drop Tester 

• Introduction of Fiberset® Plasticizers 

• Instrument Development 

• Test Method Development 
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PRESENT INVOLVEMENT 

Customer - Related Assistance 
New Filter Products 

Q Laboratory Tests 

Filter Ventilation 
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CIGARETTE TOW DEFINITIONS 


DENIER - A textile term representing the weight in grams of 
9,000 meters of yarn. 

dpf - Denier per filament 

3.3 dpf means that 9,000 meters of one filament weighs 
3.3 grams. 

TOTAL CRIMPED DENIER - The denier of the entire tow 
band. 

44,000 total denier means that 9,000 meters of tow cut 
under a 5-pound load would weigh 44,000 grams. 

TYPE F DULL - "Y" cross section, white (pigmented) tow. 
One tow band of 3.3F/44 contains approximately 
13,500 filaments. 



Source: https://www.industrydocuments.ucsf.edu/docs/hkfm0000 


2000670218 




6TZ0&9000Z 


Source: https://www.industrydocuments.ucsf.edu/docs/hKfmOOOO 





CELLULOSE ACETATE CIGARETTE TOW 

PRODUCTION 


Cellulose acetate, or secondary acetate, is an ester formed by the action of glacial acetic 
acid on cellulose derived from wood pulp. The main chemical reaction is called acetylation 
and forms a viscous intermediate product known as cellulose triacetate. The triacetate is 
converted into the secondary acetate by partial hydrolysis. Precipitation, washing and 
drying steps then convert the viscous secondary acetate into a dry flake form suitable for 
further processing into cigarette tow. 

Acetate tow is made by extruding an acetone solution of cellulose acetate through minute 
holes into a heated chamber where the volatile solvent is removed. The solution is pumped 
at a precisely controlled rate through a perforated disc called a spinnerette. The fine strand 
formed by each hole is a filament. Filaments emerging from the spinnerette pass through a 
column of hot air where the solvent evaporates and the filaments are hardened and 
stretched. A tow is formed by combining the output of a large number of spinnerettes and 
crimping this collection of filaments to form an integrated band of continuous fibers. The 
tow is then dried and baled. 
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CELLULOSE ACETATE CIGARETTE 
TOW PRODUCTION 

• MANUFACTURE OF ACETATE FLAKE 

• PRODUCTION OF CIGARETTE TOW 
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WATER SCRUBBER 


CELLULOSE ACETATE 
MANUFACTURE 
SIMPLIFIED FLOW DIAGRAM 
(PART 1 ) 
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CELLULOSE ACETATE 
MANUFACTURE 
SIMPLIFIED FLOW DIAGRAM 
(PART 2 ) 
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EXTRUSION OF FIBERS 
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CIGARETTE TOW SPINNERETTES (JETS) 

RELATIVE SHAPES AND SIZES 



30 - 100 |J 


A* 

30 - 90 M 
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40 - 60 M 
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SPINNERETTE FORMING TOOL 
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FLOOR LEVEL PORTION OF 
TOW EXTRUSION MACHINE 
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CRIMPING 
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BALE OF ACETATE TOW 
READY FOR SHIPMENT 
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TOW 

CHARACTERIZATION 

Tow characterization is the process of determining the lowest and highest attainable filter-rod 
weights and filter-rod pressure drop values for a cigarette tow item. 
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TYPICAL TOW 
CHARACTERIZATION 
GRAPH 
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Filter-Rod Pressure Drop, mm H 2 0 


TYPICAL TOW 
CHARACTERIZATION 
GRAPH 



Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 


2000670242 





The position and length of this characterization line depend on the 
following factors: 

• Tow Item 

• Filter Dimensions 

• Opening Unit 

• Manufacturing Speed 

• Degree of Crimp Deregistration 
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WEIGHT RANGE 

The length of the tow yield line expressed in grams. It is the weight 
of the maximum weight minus the minimum weight. 
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Filter-Rod Pressure Drop, mm H 2 0 


WEIGHT RANGE 



Filter-Rod Weight, grams 

a = Weight range (grams) 


Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 


2000670245 




TOW YIELD 

Tow yield is the relationship between the weight of tow in a 
cigarette filter rod and the pressure drop across that rod: 

C _ w . . Filter-Rod Pressure Drop 

Tow Y,eld = Filter-Rod Weight ‘ 
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Pressure Drop 
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Pressure Dro 
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EFFECT OF dpf ON YIELD AT 
CONSTANT TOTAL DENIER AND 
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Pressure Dro 
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EFFECT OF TOTAL DENIER ON 
YIELD AT CONSTANT dpf AND 
CROSS SECTION 



Rod Weight 
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TOW AS SUPPLIED 
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DIFFERENTIAL GRIP 
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ACTION OF THREADED ROLLS ON CRIMPED 
FILAMENTS IN TOW BAND 

(Hauni AF 1) 
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AF-1 OPERATION 



AF-1 CONTROL PANEL 
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1. Stop Button 


7. Feed-roll pressure regulator 



2. Plasticizer tank level indicator lights 

3. Push button for dry rods—stops PZ 
applicator 

4. Plasticizer application level control 

5. Delivery-roll PIV control—to adjust from 
min. to max. weight 

6. Band width control—PIV control to adjust 
feed/delivery-roll ratio (usually 1.25 • 1.4:1) 


8. Gauge for feed-roll pressure—usually 
2.5-3.0 bar 

9. Gauge for Pretension-roll pressure-the 
most sensitive and important control on 
machine. Used to adjust opening—usually 
0.8-1.6 bar 

10. Pretension-roll pressure regulator 

11. Switch to lower or raise boom for thread up 

12. Stop switch 
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Encapsulated Pressure Drop, mm H2O 


EFFECT OF PRETENSION ON BLOOM 
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BENSON & HEDGES 100'S REGULAR S.P. 
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321 mm 


SPECIFICATIONS 
Filter Rod - 4 Up, 110 mm length 
Tow - 3.9F/40 HI 0, Plug Wrap - Ec. 612 
% Plasticizer - 9% 

Circumference - 24.45 mm (Laser) 

Rod R.T.D. - 11.65 inches of water 
Dry Weight - 70.95 gnis/100 

Dry Weight (W/GI) - 71.43 gms/100 
Wet Weight (W/GI) - 77.82 gms/100 
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I. DECREASE PT. PRESSURE OR INCREASE SPEED OF PT. ROLL 


R.T.D. 


I 


1 BLOOM 
/ 2 BLOOM 



EFFECTS 
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II. INCREASE PT. PRESSURE OR DECREASE SPEED OF PT. ROLL 
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III. DECREASE RATIO ROLL SPEED 
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IV. INCREASE RATIO ROLL SPEED 
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WH'wH FIRST ADJUSTMENT WOULD BE 
APPROPRIATE TO OBTAIN TARGET? WRITE 
IN i AND 2 IF MORE THAN ONE ADJUSTMENT 

IS NECESSARY. 


TARGET Weight: 71.43 gms./lOO Rods 

TARGET R.T.D.: 11.65 inches of watery 

TARGET Circ.: ' 24.45 mm. (LASER) 


1. EXAMPLE 




WEIGHT 

R.T.D. 

~ CIRC. 

BLOOM 

69.5 

10.7 

24.45 

Good 


(a) Decrease P.T. Roll Pressure 

(b) Increase Feed Roll Speed 

(c) Increase Delivery Roll Speed 

(d) Increase P.T. Ron d.-a^ure 

2 . 

WEIGHT' R.T.D. ’ CIRC. fiLOOM 

72.5 12.4 24.45 Under 

(a) Decrease P.T. Roll Pressure 

(b) Decrease Delivery Roll Speed 

(c) Increase P.T. Roll Pressure 

(d) Increase Delivery Roll Speed 


3. 



j 

WEIGHT 

R.T.D. 

CIRC. 

BLOOM 

72.5 

10.2 

24.45 

Good 


(a) Increase Delivery Roll Speed 

(b) Decrease P.T. Roil Pressure 

(c) Increase Ratio Roll Speed , 

(d) Increase Feed Roll Speed 

4. 

WEIGHT R.T.D. CIRC. BLOOM 

69.5 12.8 24.45 Good 

(a) Decrease P.T. Roll Pressure 

(b) Decrease Delivery Roll Speed 

(c) Decrease Feed Roll Speed 

(d) Increase Feed Roll Speed 


Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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NON-WRAPPED ACETATE 


August A, 1981 

Process Description 

Background 

Process Development 
Economics 

Status 


c 


Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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PROCESS DESCRIPTION 


Steam injection into garniture 


Rapid cure of acetate/plasticizer 


c 


c 


Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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BACKGROUND 


Filtrona LTD Development 

Sold Finished Rods 

Licenses Available in 1978 

c 

Philip Morris/Celanese Mutual 
Development from 1979 

Process Development Near Completion 


c 


Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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PROCESS DEVELOPMENT 


Yield Losses 


Pressure Drop Measurement 


c 


Circumference Measurement 


Garniture Tape Development 


c 


Source: https://www.industrydocuments.ucsf.eclu/docs/hkfmOOOO 
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Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 




12 3 4 
Tow Weight 


1 Conventional Target 

2 Steam Losses 

3 Dimensional (Tipping) 

4 Removal Efficiency 

Total = ^ ~ 1 x 100 

1 

Source: https://www.industrydocuments.ucj '.edu/docs/hkfmOOOO 
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s 

c 

NHfl ECONOMICS 

•Savings 

Hot Melt 

PVA 

Paper 

c 

Additional Costs 

License Fee 
Capital Equipment 
Yield Loss 
Royalty 


c 


Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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STATUS 


Process now commercial 

High dpf - CO reduction investigations 

Economics 

Celanese technical support available 


Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 



PLASTICIZER CONTROL SYSTEM 


Concern has been growing in the cigarette industry about the control of plasticizer addition to 
acetate tow during filter rodmaking. Current production techniques tend to result in wide variations 
in plasticizer addition. Our studies show that about 60% of overall plasticizer variability is related to 
differences in operation among rodmakers and imprecise control of the rodmaking process over 
time. The wet/dry rod-weight test, commonly used to determine plasticizer add-on during produc¬ 
tion, produces waste and fails to provide continuous information about the plasticizing process. 
Further waste can result from dry-rod production that goes undetected until a routine check is 
made. ; 

Previous systems to measure plasticizer addition did not control application but merely measured 
and displayed the plasticizer flow rate. Although several such monitors are commercially available, 
none has gained wide acceptance. 

Celanese (USA) initiated and jointly developed with Hauni-Werke Korber & Co. KG a'system that is 
designed to actually control rather than only monitor plasticizer addition during rodmaking. The 
system eliminates problems that arise from variable plasticizer application and improves the overall 
quality of the filter rods. In order that the cigarette industry may take full advantage of this new 
technology, Hauni-Werke Korber & Co. KG offers a plasticizer control system which can be retrofit¬ 
ted to existing AF-1 and AF-2 tow openers. The plasticizer control system is now standard equip¬ 
ment on new AF-2 units. 


Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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PLASTICIZER CONTROLLER 



START: Positive displacement pump begins to 
supply plasticizer to the brush. 


C 


Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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PLASTICIZER CONTROLLER 



Positive Displacement Pump (Zenith) 


TRANSITION: Plasticizer droplets begin to spray up to the 
tow band. . 


Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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PLASTICIZER CONTROLLER 



Positive Displacement Pump (Zenith) 


TRANSITION: Plasticizer droplets fill the spray booth. 

Droplets not taken up by the tow band begin 
to condense on the baffles inside the booth. 


(. 


Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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PLASTICIZER CONTROLLER 



c 


EQUILIBRIUM: Plasticizer droplets not taken up by the tow 

have condensed on the baffles and are flowing 
to behind the brush. Plasticizer is now being 
fed to the brush by the positive displacement 
pump and the recycle flow. 



05 

<1 

O 

N 


Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 




PUMP-DRIVE ARRANGEMENT 


Flow to 



Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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PLASTICIZER CONTROLLER SPRAY BOOTH 



Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 





Source: https://www.industrydocuments.ucsf u/docs/hkfmOOOO 


OPEN SPRAY BOOTH 
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LOWER SECTION OF SPRAY BOOTH 



Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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PLASTICIZER CONTROLLER 
FLOW SCHEMATIC 



Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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PUMP-DRIVE AND FAIL-SAFE SYSTEM 



Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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OPTIONAL DIGITAL READOUT 



Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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TRIAL PLAN 

• Rod-weight equilibrium. 

• Band-width compensation 

• Individual rod variability. 

• Effect of add-on level on firmness. 


C 


c 


Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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EFFECT OF BAND-WIDTH CHANGE 



Time, min 


C 


Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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INDIVIDUAL ROD VARIABILITY 


Coefficient of Variation, % * 


Individual Rod Parameter 

Band Width 

Band Width 


10 inch (25 cm) 

7 inch (18 cm) 

Weight 

0.856 

0.780 

Pressure Drop 

2.44 

2.30 

Circumference 

0.185 

0.155 

% Plasticizer Add-on ** 

3.70 

5.0 


* Determined during equilibrated machine conditions 
at 400 m/m in 

** CV on all individual rods taken during mini¬ 
production run 


Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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ROD FIRMNESS VARIABILITY 


Plasticizer Applicator 

Filtrona 

Firmness 

(%) 

Standard 

Deviation 

(%) 

Plasticizer Controller 



(nominal 7% triacetin) 

90.8 

; 0.96 

Conventional Brush/Dip Roll 



(nominal 7% triacetin) 

91.0 

1 0.97 


Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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EFFECT OF PERCENT 
PLASTICIZER ON FIRMNESS 



Filtrona 

Standard 


Firmness 

Deviation 

Plasticizer Add-On 

(%) 

(%) 

Nominal 7.5% Triacetin (n - 16) 

91.1 

0.85 

Nominal 9.5% Triacetin (n = 16) 

91.6 

0.72 


Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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Percentage 


C 


PERCENT PLASTICIZER DISTRIBUTION 

Current Target 



Percent Plasticizer 


C 


Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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Percentage 


C 


PERCENT PLASTICIZER DISTRIBUTION 

Adjusted Target 



Percent Plasticizer 


C 


Source: https://www.industrydocuments.ucsf.edu/docs/hkfmOOOO 
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VOLUME 5 


FROM THE PEOPLE AT EASTMAN 


EASTMAN S E-80 PROCESS 


Eastman has designed a new tow blooming process, 
the E*80, that operates at speeds up to 600 meters per 
minute and provides: 

— a high degree of filament separation and crimp 
retention 

— extended capability ranges 

— stable filter rod properties during speed changes 

— improved plasticizer application 

— low pressure pneumatic blooming 


Eastman’s E-SO Process Coupled to a 
Hauni KDF-2 Plugmaker 



Published by EASTMAN CHEMICAL INTERNATIONAL COMPANY * Kingsport, Tennessee 37662 

A Marketing Affiliate of Eastman Kodak Company 


Source: https:/ v , WSBnteW Mvm w nents.ucsf.edu/docs/hkfrWwiTii 
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HIGH SPEED TOW PROCESSING 

Several manufacturers of cigarette-making equipment 
have introduced machines capable of manufacturing 
cigarettes at 6500 units per minute or faster. With 
these advancements, we anticipate that filter rod mak¬ 
ers that will operate at speeds of 600 meters per minute 
will be developed in the near future. 

In anticipation of the development of high-speed 
equipment, Eastman conducted an investigation to de¬ 
termine the effects of increased filter tow processing 
speeds on filter rod properties. The speeds investigated 
ranged from 200 to 600 meters per minute. This study 
identified several problem areas that may be encoun¬ 
tered at the higher operating speeds, such as reduced 
capability range and the change in rod properties as 
plugmaker speed changes. 

A NEW TOW 
PROCESSING UNIT 

Eastman has designed the E-80 process to overcome 
the major deficiencies of commercially available 
differential-tension-type, tow-blooming processes when 
operated at speeds up to 600 meters per minute. A 
process schematic of the E-80 process is shown in Fig¬ 
ure 1. 


Figure 1 


The pretension rolls are of a low-inertia type. Accord¬ 
ingly, they are very responsive to changes in tow ten¬ 
sion and effectively maintain a constant tension input 
to the feed rolls. 

A smooth surfaced feed roll is used rather than a 
grooved or threaded roll. A smooth roll used in con¬ 
junction with pneumatic blooming provides a uniform 
extension of the entire tow band in the tension zone; is 
less likely to cause roll wraps; is easier to clean and 
maintain; and causes less wear on the surface of the 
mating rubber roll. 


c 


The E-80 pneumatic blooming jet is the heart of this 
new process. The inner construction of the jet is shown 
in Figure 2. Low pressure air enters the jet from both 
the top and bottom sides of the nozzle assembly and 
intermixes with the tow, pulling it tightly from the feed 
rolls and conveying it down the diverging throat as¬ 
sembly into a bustle. The tow rapidly decelerates in the 
bustle while the compressed air is allowed to escape 
through top and bottom vents. The individual filaments 
are bloomed by the compressed air as it expands and 
escapes from the bustle. The tow is pulled from the 
bustle by the delivery rolls. 


Figure 2 

E-80 Pneumatic Blooming Jet 


c 


E-80 Low-Pressure Pneumatic Tow Blooming 
Process 


Straight Through 
Rubber Cortod 
Delivery Roll* 



- - Fl« Low Prattora 

.i_ . Pneumatic Tow _ . 

... Blooming Jet 
Double Sided \ ComttntTeniion 

Constant R*t* \ Tow deeding & 

Ptttticizw Applicator l 


'Tramport Jet .. 



Tow Withdrawal Boom 
end Banding Auambly 

,/Boom Banding Jr 
Boom Guide 


Pretention Banding Jet 


Constant Tension 
Pretension Roll! 


. 5 


The tow is withdrawn from the bale and banded with 
two low-pressure banding jets before it enters a set of 
idler-type pretension-rolls. A set of driven feed rolls 
downstream from the pretension rolls applies uniform 
tension to the tow band to begin blooming or fiber sepa¬ 
ration. The E-80 pneumatic blooming jet receives the 
tow from the feed rolls, completes the blooming, and 
relaxes the tow in a bustle. A set of driven delivery rolls 
pulls the bloomed tow from the bustle through a dual¬ 
sided plasticizer applicator, then delivers the tow to a 
low pressure tow transport jet which forwards the tow 
to the garniture of the plugmaker. 


Upper 

Air Air Air 



Buitle Throat Nozzle 

Assembly Assembly Assembly 


Figure 3 shows a sketch of the plasticizer applicator. 
Plasticizer is metered onto transfer rolls above and 
below the tow band by manifolds. The transfer rolls 
carry a uniform film of plasticizer to rotating brushes 
which propel plasticizer droplets at high-velocity onto 
and through the tow. The plasticizer is supplied to the 
system by positive displacement pumps that are driven 
by the plugmaker drive shaft so that the amount of 
plasticizer applied to the tow remains constant regard¬ 
less of plugmaker speed. The constant width of the re- Z' 
laxed tow band combined with the double-sided appli- 
cator provides uniform plasticizer application over a 
wide range of plugmaker speeds, resulting in improved 
filter rod firmness. 


Source: https://wvJHnBkpbcuments.ucsf.edu/docs/hklMMlMvw 
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Figure 3 
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Double Sided Plasticizer Applicator 



E-80 PERFORMANCE CHARACTERISTICS 


c 


Figure 4 shows the effect that increased processing 
speeds have on the capability range of typical tow speci¬ 
fications processed on equipment using a differential- 
tension type of tow blooming process and a tow trans¬ 
port jet. Examples of this equipment are the Eastman 
Miniature, the Hauni AF-1, and the Hauni AF-2 pro¬ 
cesses. In Figure 4 it can be seen that as processing 
speeds increase, the maximum points of the capability 
range are reduced while the minimum points remain 
relatively stable. At a processing speed of 600 meters 
per minute, a pressure drop range of less than 100 mil¬ 
limeters is typically obtained. 


At comparable operating speeds, the E-80 has a longer 
capability curve than the differential-tension blooming 
processes. As shown in Figure 4, at 600 meters per 
minute, the E-80 tow capability curve has a slightly 
higher minimum point but is approximately twice as 
long as conventionally processed tows at the same 
speed. 


The stability of rod properties during changes in plug- 
maker speeds is better with the E-80 Process than with 
differential-tension-type processes. Figure 5 illustrates 
the effect that plugmaker speed changes have on filter 
rod weight and pressure drop when using a differential- 
tension-type process compared to the E-80 tow¬ 
blooming process. In addition to start-up and shut¬ 
down, plugmaker speed changes occur during plugwrap 
bobbin changes. Speed changes may also be initiated 
automatically to satisfy the varying demands of mass 
rod storage systems when they are utilized. If a 
differential-tension-type process is adjusted to obtain 
optimum bloom while operating at 600 meters per min¬ 
ute, and if the speed is subsequently reduced to 200 
meters per minute, the tow will become underbloomed 
and the filter weight and pressure drop will increase, 
often beyond acceptance limits. The E-80 process is 
not speed sensitive and maintains more stable filter 
weight and pressure drop at target conditions during 
speed changes. 


Figure 5 

Effect of Plugmaker Speed Changes on 
Filter Rod Properties 



SUMMARY 


Figure 4 


c 


Effect of Plugmaker Speed on 
Capability Range 



The E-80 process technology offers solutions to many 
of the problems of processing filter tows at speeds of 
400 meters per minute and greater. 

The pneumatic blooming used by the process ensures 
high degrees of filament separation and crimp reten¬ 
tion. This results in optimum yield and adequate capa¬ 
bility ranges at higher operating speeds. The dual-sided 
plasticizer applicator provides a uniform and constant 
application that will result in firmer filter rods. The pro¬ 
cess is not speed sensitive and maintains stable filter 
weight, pressure drop, and plasticizer application dur¬ 
ing speed changes. 

Additional information on the E-80 process can be 
supplied through your Eastman representative. 



Source: https:/ fflUHRmaiaww . jments.ucsf.edu/docs/h iflftWim 
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FOR ADDITIONAL INFORMATION 

About EASTMAN Chemicals, Fibers, and Plastics 
FROM THESE AREAS_VISIT OR WRITE TO 


OR CALL 


The UNITED STATES 
Except states 
listed below 


FOR MONOGLYCERIDES, 
VITAMIN E, and C-A-P 

States listed below 
plus Hawaii 


F OR ALL OTHER PRODUCTS 

Arizona, California, Colorado, 
Idaho, Montana, Nevada, 
New Mexico, Oregon, Utah, 
Washington, and Wyoming 


EASTMAN CHEMICAL PRODUCTS, INC.*.Toll-free (800) 251-0351 

P. 0. Box 431 (From within Tennessee, call (800) 352-0301) 

Kingsport, TN 37662 TWX: (810) 574-5174 

Telex; 553450 
Cable: EASTCHEM, Kingsport, Tennessee 

ADDITIONAL OFFICES FOR TEXTILE FIBERS 

New York, NY 10036, 1133 Avenue of the Americas.(212) 930-8000 

Los Angeles, CA 90015, California Mart, Suite A-1379, 

110 East Ninth Street ........ (213) 624-6241 or (213) 624-6245 

ADDITIONAL OFFICES FOR DYES AND TEXTILE CHEMICALS 

Charlotte, NC 28216, 4401 Chesapeake Drive.(704) 392-7441 

Santa Fe Springs, CA 90670, 12805 Busch Place.(213) 946-2311 


TffH fflE WESTER N REPRESENTATIVES FOR CHEMICALS AND PLASTICS ONLY 


GILLIES INTERNATIONAL, INC. 

Menlo Park, CA 94025, 535 Middlefield Road, Suite 170 


(415) 327-5970 


WILSON & GEO. MEYER & COMPANY 

Santa Fe Springs, CA 90670, 12805 Busch Place .... 
Portland, OR 97217, 12200 N. Jantzen Avenue, Suite 210 . . 

Englewood, CO 80111, 5680 South Syracuse Circle, Suite 300 
Seattle, WA 98109, 318 Queen Anne Avenue, North . . . 
South San Francisco, CA 94080, 270 Lawrence Avenue . . . 


(213) 946-2311 
(503) 285-1468 
(303) 773-8755 
(206) 284-1620 
(415) 871-1770 


CANADA 

and 

LATIN AMERICA 
(except BRAZIL) 


EASTMAN CHEMICAL INTERNATIONAL LTD* 

Kingsport, TN 37662, P. 0. Box 431. 

(Toronto) Don Mills, Ontario, Canada M3C 1J5, 40 Wynford Drive 
Montreal, Quebec, Canada H4B 2Y4, EASTMANCHEM, INC. 

2525 Cavendish Blvd., Suite 115 


(615) 229-2000 
(416) 449-0160 

(514) 483-1180 

Puerto Rico: Dial direct (toll free) .. . . 137 (800) 251-0351 




BRAZIL 

EASTMAN CHEMICAL BRASILEIRA LTDA.* 

Sao Paulo, Brazil, Rua George Eastman, Caixa Postal 225 . 542-8463 




EUROPE, 

AFRICA, 

the MIDDLE EAST, 
and 

the NEAR EAST 


EASTMAN CHEMICAL INTERNATIONAL A.G.* 

CH-6301 Zug, Switzerland, Baarerstrasse 8 .(042) 232525 

75012 Paris, France, 10 Rue Villiot.(1) 347-85-55 or (1) 347-87-45 

20124 Milan, Italy, Via Roseliini 12 .(02) 688-4563 

Hemel Hempstead, Herts, HP1 1JU England, 

P. 0. Box 66, Kodak House, Station Road.(0442) 41171 


ASIA, 

AUSTRALIA, 

and 

NEW ZEALAND 


EASTMAN CHEMICAL INTERNATIONAL COMPANY* 

Kingsport, TN 37662, P. 0. Box 431. 

Hong Kong, 1506 Guardian House, P. 0. Box 47025, 
Morrison Hill Post Office. 


(615) 229-2000 


5-748351 


EASTMAN CHEMICAL INTERNATIONAL LTD.* 

(Sydney) Chatswood, New South Wales, Australia 2067, 
3-9 Spring Street, Suite No. 3, P. 0. Box 426 . 

Singapore 0409, #09-23 World Trade Centre . . . 


. 411-3399 

278-8011 or 278-8012 


^DESIGNATES MARKETING AFFILIATES OF EASTMAN KODAK COMPANY 

Neither Eastman Kodak Company nor its marketing affiliates shall be responsible for the use of this information, 
or of any product , method or apparatus mentioned, and you must make your own determination of its suitability 
and completeness for your own use, for the protection of the environment, and for the health and safety of your 
employees and purchasers of your products. No warranty is made of the merchantability or fitness of any 
product; and nothing herein waives any of the Seller's conditions of sale. 

The symbol ® in this publication signifies a registered trademark of Eastman Kodak Company. 
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To the best of our knowledge, the Information 
contained herein is accurate. However, neither 
Celanese Corporation nor any of its affiliates 
assumes any liability whatsoever for the accuracy or 
completeness of the information contained herein. 
Final determination of suitability of any material and 
whether there is any infringement of patents is the 
sole responsibility of the user. 

Users of any substance should satisfy themselves by 
independent investigation that the material can be 
used safely. We may have described certain hazards, 
but we cannot guarantee that these are the only 
hazards which exist. 


Source: https://wwMM*^«te®uments.ucsf.edu/docs/hklMMi 
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